U-NOU-2005 IS -30 



LEYBOLD URKUUM GMBH, PAT. - 



+49 221 3471931 S.04 



03 
C 

J3 



D 



a> 
o 



O 

o 



£L 

_ U 

* £ 

£» 5 

O 3 

0) O 
ID 



to 

-33! 
.a 

CO 

-*-» 

ID 

CO 

T3 
C 
(0 



CM 



"O 
CO 
.O 
CO 
0) 



i 

o 

CO 

c 
m 



o 

i 

> 



55 * 2 -° 

. S a v. <o c .S- > 

8 Si g § S » ° -c: 

«: * 1 ° * I 3 I 



-~ * a. Q w ^ Q 
£ x . i S > 



^ Q O - ^ g b O 
d- p** O ,*j ?; _d ?£ 

s t « x § f l s | 



£ i O £ 5 



a 



E 5- a: < c Q * ^ ± J5 S 

•§. S & a J= * 1 | § : 



EST AVAILABLE C0P> 



16:30 



LEYBOLD UftKUUM 



GMBH » PAT . 




+49 221 3471931 S.05 




■2005 



16:31 



+49 221 3471931 S.06 



174 



5 Positive displacement pumps 




Pig. 5.36 Dust filter 

1 connection flange to vacuum system; 

2 cyclon-separator; 

3 oil soaked fine separator; 

4 and 5 pump connections (by choice); small flange 
and clamp flange respectively (as examples). 



5.4 Roots pumps 

This type of pump has long been available. In 1848 an Englishman "Isaiah Davies" in- 
vented a pump, the construction principles of which were taken over some 20 years later by 
the Americans "Francis M and Philander H Roots" and have become known as "Roots 
blowers". Since that time Roots pumps have found a variety of technological applications 
(particularly as blowers far loading lines, with compression ratios of 1,5 ... to 2) and by the 
inversion of the drive, as gas meter counters (volumetric rate measurements). If a (normal) 
Roots blower is used as a "Rootspump" operating against atmospheric pressure, only ultimate 
pressures of about 450 mbar are obtained. The application of Roots pumps in vacuum tec- 
nology applications was only rediscovered in about 1954, by introducing certain construc- 
tional modifications. 

Hie PNEUROP-standard (and DIN 28426) defines a Roots pump as follows: 
"Roots pumps are rotary plunger type pumps where two symmetrically shaped rotary 
pistons rotate inside the purnp housing* Each of the piston s has 2 or 3 lobes , which 
rotate without intimate contact in opposite directions. They are s^ichronized so that 
they slide past each other and the pump housing in close proximity/ That construction 
permits pressures lower than 1 mbar to be achieved when operated together with a 
suitable (fore vacuum) primary vacuum pump". 
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54 1 principle of operation ^lwhprf rr 

Their operating principle is seen ftomfig. «*J*f 7 S dosely cSupled with equaHoothed 
^posite directions in.de a housing. The^ i^nent ^ to . pother and 

wheels to ensure an raiding • of ^ JJ^^S, J t oa* and towards the housing 

^ - explain the ^-^S^t^t^ 
side of the P Lp in fig- 5.37. In the^tonj £^SZprf volume is dosed- 
the chamber to be evacuated - «»^jSSSrtkii. this volume is opened to the pump 
off from the inlet side of the pump. On &J«^ 10 ' at foie .vacuum pressure Pv streams 
oudet, the pressure side (primary vacuums* e)andtiu. gas atfo x compieS8es the 

into tixe previously dosed-off JJ^^S previously transported from the 

gas already there andboth are expetted «>^h« witn volume of gas transferred 

Set; after further rotation of the ^^Tof i^^nt shaped space in position IH- 
r^refore (ignoring the ^^J^^lte^ion, aTd because there are two 
Because this volume is created ^^^^created also twice with each rotation) 
pistons (at the left side of the pump, ^.^iT^L-t volume of the rotary plunger pump) 
the volumetric displacement (corresponding to the swept voium 

of the Roots pump is given by: (5.51) 

V S = 4-V 2 . - anno min -1 - 50 s" 1 ) small and medium size 

Using high rotational speeds (e.g. n - ^ Sfh Js the theoretical pumping 

pumps will produce relatively large pm F W ^ " ^ * (see foI exaia ple 

£2. The actually obtainable V^^^^L be used are limited by the 
Z^u 5 3 last but one column)* Tne rotational apecua 

So, ma W employed in view of the -^forces coated y ^ ^ 

The pump operates in its housing f^SS^S lubrication. Between the pump 
toothed drive wheels which are supplied with oil for me 




^.p phases I to IV of a Roots pUMP- RigM 
S "tor rotate clockwise, left hand rotot 
anti-clockwise- 
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